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TITLE 

METHOD OF INHIBITING OSTEOCLAST ACTIVITY 

TFCHNICA I ETF.T .D OF THE INVEN TION 

The present .nvention relates generally to the field of cytokine receptors, and more 
specifically to cytokine receptor/ligand pairs having osteoclast regulatory activity. 

q^r K r r pnTTNn OF TP F INVENTION 
RANK (Receptor Activator of NF-kB) and its ligand (RANKL) are a recently- 
described receptor/ligand pair that play an important role in an immune response. The 
daring of RANK and RANKL is described in USSN 08/996,139 and USSN 08/995,659, 
respectively. It has recently been found that RANKL binds to a protein referred to as 
osteoprotegerin (OPG), a member of the Tumor Necrosis Factor Receptor (TNFR) family. 
Yasuda et al. (Proc. Natl. Acad. Sci. 95:3597; 1998) expression cloned a ligand for OPG, 
which they referred to as osteoclastogenesis inhibitory factor. Their work was repeated 
by Lacey et al. (Cell 93:165; 1998). In both cases, the ligand they cloned turned out to be 

identical to RANKL. 

In osteoclastogenesis, the interaction of an osteoblast or stromal cell with an 
osteoclast precursor leads to the differentiation of the precursor into an osteoclast. OPG 
was known to inhibit this differentiation. A model has been proposed in which RANKL 
on the osteoblast or stromal cell surface interacts with a specific receptor on an osteoclast 
progemtor surface, signaling a differentiation event. OPG effectively blocks the 
interaction of RANKL with a receptor on osteoclast progenitors in virro, and has been 
shown to amehorate the effects of ovanectomy on bone-loss in mice. However, OPG is 
also known to bind other ligand. in the TNF family, which may have a deletenous effect 
on the activities of such ligands in vivo. Moreover, the presence of other ligands that bind 
OPG in vivo may require high dosages of OPG to be administered in order to have 
sufficient soluble OPG available to inhibit osteoclastogenesis. 

Accordingly, there is a need in the art to identify soluble factors that specifically 
bind RANKL and inhibit the ability of RANKL to induce osteoclastogenesis without 
reacting with other ligands. 

cTm^Aqy OF THE INVENTION 
The present invention provides processes associated with the use of a novel 
receptor, referred to as RANK (for receptor activator of NF-kB). that is a member of the 
TNF receptor superfamily. RANK is a Type I transmembrane protein having 616 amino 
acid residues, comprising an extracellular domain, transmembrane re gl on and cytoplasmic 
domain. RANK interacts with various TNF Receptor Associated Factors (TRAFs); 
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incorporated by reference herein. USSN 08/996,139 describes several forms of RANK 
that are useful in the present invention. 

Soluble RANK comprises the signal peptide and the extracellular domain 
(residues 1 to 213 of SEQ ID NO:2) or a fragment thereof. Alternatively, a different 
5 signal peptide can be substituted for the native leader, beginning with residue 1 and 
continuing through a residue selected from the group consisting of amino acids 24 
through 33 (inclusive) of SEQ ID NO:2. Moreover, fragments of the extracellular domain 
will also provide soluble forms of RANK. 

Fragments can be prepared using known techniques to isolate a desired portion of 
10 the extracellular region, and can be prepared, for example, by comparing the extracellular 
region with those of other members of the TNFR family (of which RANK is a member) 
and selecting forms similar to those prepared for other family members. Alternatively, 
unique restriction sites or PCR techniques that are known in the art can be used to prepare 
numerous truncated forms which can be expressed and analyzed for activity. 
15 Other derivatives of the RANK proteins within the scope of this invention include 

covalent or aggregative conjugates of the proteins or their fragments with other proteins 
or polypeptides, such as by synthesis in recombinant culture as N-terminal or C-terminal 
fusions. For example, the conjugated peptide may be a signal (or leader) polypeptide 
sequence at the N-terminal region of the protein which co-translationally or post- 
20 translationally directs transfer of the protein from its site of synthesis to its site of 
function inside or outside of the cell membrane or wall (e.g., the yeast a-factor leader). 

Protein fusions can comprise peptides added to facilitate purification or 
identification of RANK proteins and homologs (e.g., poly-His). The amino acid 
sequence of the inventive proteins can also be linked to an identification peptide such as 
25 that described by Hopp et al., Bio/Technology 6:1204 (1988; FLAG™). Such a highly 
antigenic peptide provides an epitope reversibly bound by a specific monoclonal 
antibody, enabling rapid assay and facile purification of expressed recombinant protein. 
The sequence of Hopp et al. is also specifically cleaved by bovine mucosal enterokinase, 
allowing removal of the peptide from the purified protein. 
30 Fusion proteins further comprise the amino acid sequence of a RANK linked to an 

immunoglobulin Fc region. An exemplary Fc region is a human IgG, having a nucleotide 
an amino acid sequence set forth in SEQ ID NO:3. Fragments of an Fc region may also 
be used, as can Fc muteins. For example, certain residues within the hinge region of an 
Fc region are critical for high affinity binding to FcyRI. Canfield and Morrison (/. Exp. 
35 Med. 173:1483; 1991) reported that Leu (2 34) and Leu (2 35)were critical to high affinity 
binding of IgG 3 to FcyRI present on U937 cells. Similar results were obtained by Lund et 
al. (J. Immunol 147:2657, 1991; Molecular Immunol 29:53, 1991). Such mutations, 
alone or in combination, can be made in an IgG, Fc region to decrease the affinity of IgG, 
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Examples herein. Suitable assays .nclude, for example, an enzyme immunoassay or a dot 
blot and assays that employ cells expressing RANKL. Suitable assays also include, for 
example, inhibition assays, wherein soluble RANK is used to inhibit the interaction of 
RANKL w,th membrane-bound or solid-phase associated RANK (i.e.. signal transduction 
5 assays). Such methods are well known in the art. 

RANKL and RANK are important factors in osteoclastogenesis. RANK is 
expressed on osteoclasts and interacts with RANK ligand (RANKL) to mediate the 
formation of osteoclast-like (OCL) multinucleated cells. This was shown by treating 
mouse bone marrow preparations with M-CSF (CSF-1) and soluble RANKL for 7 days in 
10 culture No additional osteoclastogenic hormones or factors were necessary for the 
generation of the multinucleated cells. Neither M-CSF nor RANKL alone led to the 
formarion of OCL. The multinucleated cells expressed tartrate resistant acid phosphatase 
and were positive for ['»]- calcitonin binding. The tyrosine kinase c-src was highly 
expressed in multinucleated OCL and a subset of mononuclear cells as demonstrated by 
15 immunofluorescence microscopy. (See Example 2). 

Purification nf Recombinant RANK 

Purified RANK, and homologs or analogs thereof are prepared by cultunng 
suitable host/vector systems to express the recombinant translation products of the DNAs 
20 of the present invention, which are then punfied from culture media or cell extracts. For 
example, supematants from systems which secrete recombinant protein into culture media 
can be first concentrated using a commercially available protein concentration filter, for 
example, an Amicon or Millipore Pellicon ultrafiltration unit. 

Following the concentration step, the concentrate can be applied to a suitable 
.5 purification matrix. For example, a suitable affinity matnx can comprise a counter 
structure protein or lectin or antibody molecule bound to a suitable support. 
Alternatively, an anion exchange resin can be employed, for example, a matnx or 
S ubstrate having pendant diethylaminoethyl (DEAE) groups. The matrices can be 
acrylamide, agarose, dextran, cellulose or other types commonly employed in protein 
30 purification. Alternatively, a cation exchange step can be employed. Suable cation 
exchangers include various insoluble matrices comprising sulfopropyl or carboxymethyl 
groups. Sulfopropyl groups are preferred. Gel filtration chromatography also provides a 
means of purifying the inventive proteins. 

Affinity chromatography is a particularly preferred method of purifying RANK 
35 and homologs thereof. For example, a RANK expressed as a fusion protein comprising 
an immunoglobulin Fc region can be purified using Protein A or Protein G affinity 
chromatography. Moreover, a RANK protein comprising an oligomenzing zipper 
domain may be punfied on a resin compnsmg an antibody specific to the oligomenzing 
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activity regulating osteoclast generation and inhibiting osteoclast generation in 
.ndiv.duals inflicted with excess bone resorption. In connection with the methods 
descnbed herein, the present invention contemplates the use of RANK in conjunction 
w ,th soluble cytokine receptors or cytolanes. or other osteoclast/osteoblast regulatory 

m0leC T'connect.on with the methods descnbed herein, RANK ligand (RANKL) on 
osteoblasts or stromal cells is known to interact with RANK on osteoclast progenitor 
surfaces signaling an event that leads to the differentiation of osteoclast precursors into 
osteoclasts (See Example 2 below.) Thus, RANK, and in particular soluble forms of 
10 RANK is useful for the inhibition of the RANKL-mediated signal transduction that leads 
to the differentiation of osteoclast precursors into osteoclasts. Soluble forms of RANK 
are also useful for the regulation and inhibition of osteoclast activity, e.g. bone resorption. 
By interfering with osteoclast differentiation, soluble forms of RANK are useful m the 
amelioration of the effects of osteoc.astogenes.s in disease conditions in wh.ch there is 
15 excess bone break down. Such disease conditions include Paget'* disease, osteoporosis, 
and cancer. Many cancers metastasize to bone and induce bone breakdown by ocally 
disrupting normal bone remodeling. Such cancers can be associated with enhanced 
numbers of osteoclasts and enhanced amount of osteoclastic bone resorption resulting in 
hypercalcemia. These cancers include, but are not limited to, breast cancer, multip e 
20 myeloma, melanomas, lung cancer, prostrate, hematologic, head and neck 

Guise et al. Endocrine Review 19(l):18-54, 1998.) Soluble forms of RANK can be 
administered to such cancer patients to disrupt the osteoclast differentiation pathway and 
result in fewer number, of osteoclast, less bone resorption, and relief from the negative 
effects of hypercalcemia. 

Other cancers do not metastasize to bone, but are known to act systemically on 
bone to disrupt bone remodeling and result in hypercalcemia. (See Guise et al. Endocrine 
Reviews 19(0:18-54, 1998.) In accordance with this invention, RANKL has been found 
on the surface of certain squamous cells that do not metastasize to bone but are associated 
^hypercalcemia. (See Example 3 below) Squamous ceUs that are assoc,^ 
hypercalcemia also express M-CSF (CSF-1), a cytokine that, together with RANKL, 
s Llates the proliferation and differentiation of osteoclast precursors " 
accordance with the present invention, it has been discovered that M-CSF direct y 
Regulates RANK on surfaces of osteoclast precursors. When squamous cells re ease 
excessive amounts of CSF-1. increased expression of RANK occurs on the surfaces of 
35 o eo c t ^cursors. Thus, there ,s a higher probability that RANK wil, interact with 
RaTkL on osteoblasts or stromal cells to produce increased number of osteoclasts, 
resulting in an enhanced amount of bone break down and hypercalcemia. 
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F X AMPLE 1 

This example describes a plate binding assay useful in comparing the ability of 
vanous ligands to bind receptors. The assay is performed essentially as described in 

5 Smith et al.. Virology 236:316 (1997). Briefly, 96-well microliter plates are coated with 
an antibody to human Fc (i.e., polyclonal goat anti human Fc). Receptor/Fc fusion 
proteins are then added, and after incubation, the plates are washed. Serial dilutions of 
the ligands are then added. The ligands may be directly labeled (i.e., with 1251), or a 
detecting reagent that is radioactively labeled may be used. After incubation, the plates 

10 are washed, specifically bound ligands are released, and the amount of ligand bound 
quantified. 

Using this method, RANK/Fc and OPG/Fc were bound to 96-well plates. In an 
indirect method, a RANKL/zipper fusion is detected using a labeled antibody to the 
ZI p P er moiety. It was found that human OPG/Fc binds mRANKL at 0.05 nM, and 
15 human RANK/Fc binds mRANKL at 0.1 nM. These values indicate similar binding 
affinities of OPG and RANK for RANKL, confirming the utility of RANK as an inhibitor 
of osteoclast activity in a manner similar to OPG. 

FX AMPLE 2 

20 The following describes the formation of osteoclast like cells from bone marrow 

cell cultures using a soluble RANKL in the form of soluble RANKL/leucine zipper fusion 

protein (RANKL LZ). 

Using RANKL LZ at lug/ml, osteoclasts were generated from munne bone 
marrow (BM) in the presence of CSF- 1 . These osteoclasts are formed by the fusion of 
25 macrophage-like cells and are characterized by their TRAP (tartrate-resistant acid 

phosphatase) positivity. No TRAP+ cells were seen in cultures containing CSF-1 alone 
or in cultures containing CSF-1 and TRAIL LZ (a control for the soluble RANKL LZ). 
Even though human and monkey bone marrow contains more contaminating fibroblasts 
than murine bone marrow, osteoclasts were generated from murine and monkey bone 
30 marrow with the combination of CSF-1 and soluble RANKL LZ. In a dose-response 

study using murine bone marrow and suboptimal amounts of CSF-1 (40ng/ml), the effects 
of soluble RANKL LZ plateaued at about lOOng/ml. 

The effect of soluble RANKL LZ on proliferation of cells was studied in the same 
cultures using Alamar Blue. After 5 days, the proliferate response was lower in cultures 
35 containing CSF-1 and RANKL LZ than in those containing CSF-1 alone. The supports 
the observation that soluble RANKL LZ is inducing osteoclast differentiation. When 
CSF-1 and RANKL LZ are washed out of murine BM cultures at day 7 or 8, cells do not 
survive if they are recultured in medium or in RANKL LZ alone. In contrast, cells do 
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forms of RANK can inhibit the *^ A ^ fused to an Fc) to a squamous cell 
30 ^(.^^"^^ of this cancer, including 
cancer patient provides relief 
hypercalcemia. 



35 
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CLAIMS 

We claim: 

1. A method of regulating osteoclast activity, the method comprising causing a 
soluble RANK to bind RANKL. 

2. The method of claim 1 , wherein the soluble RANK is encoded by a DNA selected 
from the group consisting of: 

(a) a DNA encoding a protein having an amino acid sequence as set forth in SEQ ID 
NO:2, wherein the protein has an amino terminus selected from the group consisting of an 
amino acid between amino acid 1 and amino acid 33, inclusive, of SEQ ED NO:62, and a 
carboxy terminus selected from the group consisting an amino acid between amino acid 
196 and amino acid 616, inclusive; 

(b) a DNA encoding a protein having an amino acid sequence as set forth in SEQ 
ED NO:6, wherein the protein has an amino terminus selected from the group consisting 
of an amino acid between amino acid 1 and amino acid 30, inclusive, of SEQ ED NO:6, 
and a carboxy terminus selected from the group consisting an amino acid between amino 
acid 197 and amino acid 625, inclusive; 

(c) DNA molecules capable of hybridization to the DNA of (a) or (b) under 
stringent conditions, and which encode RANK polypeptides that bind RANKL; and 

(d) DNA molecules encoding fragments of proteins encoded by the DNA of (a), (b) 
or (c), wherein the fragments of RANK polypeptides bind RANKL. 

3. The method of claim 2, wherein the RANK is at least about 80% identical in amino 
acid sequence to native RANK 

4. The method of claim 3, wherein the RANK further comprises a polypeptide 
selected from the group consisting of an immunoglobulin Fc domain, an immunoglobulin 
Fc mutein, a FLAG™ tag, a peptide comprising at least about 6 His residues, a leucine 
zipper, and combinations thereof. 

5. A method of ameliorating effects of excess bone loss, comprising administering a 
soluble RANK polypeptide composition to an individual at risk for excess bone loss, and 
allowing the soluble RANK to bind RANKL and inhibit binding thereof to cells 
expressing RANK. 
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, ■ a- u at risk from or suffers from a 

6. The method of claim 5. — * - «*' " isMS , md 

condition seieeied from the group eonstsung of osteoporosts, 
cancer, and cancers associated with hypercaicetma. 

7 TO method of Carm 5. wherein the soluble «A« * «~ * ■ <™ 

— tom ^ "T^ltving an amino acid sequence as se, forth in SEQ ID 
(a) a DN A encoding a protetn ^ the ^up consisting of an 

NO-.2. wherein .he protein has an ammo of SEQ ID NO:62. and a 

carboxy terminus selected from me gro V 

196 and amino acid 616, inclusive; „« amino acid sequence as set forth in SEQ 

(b) a DNA encoding a protein havtng nam.no „J ^ 

m NO :6, wherein the protein has an anun ™^ ^ of SEQ m N0: 6. 

of , n am.no J group consisting an amino acid between amino 

and a carboxy terminus seiewu 

acid 197 and amino acid 625, incluswe; ■ ^ ^ (&) Qr (b) under 

(c) DNA molecules capable of ^£ ^ bind RAN KL; and 
string ent conditions, and W ™ f ^^^L encoded by the DNA of (a), (b) 

«> DNA monies encoding ^ feindRANKL . 
or (O, wherein the fragments of RANK poiyp P 

is at least about 80% identical in amino 

8 . The method of claim 7, wherem the RANK is 

acid sequence to native RANK 

u • the RANK further comprises a polypeptide 

9 . The method of claim 8. wherem thC ^ c domain , an inununoglobulin 
selected from the group consisting of an m^unog ^ ^ & ^ 
Fc mutein, a FLAGTM lag , a pepnde compnsmg 

zipper, and combinations thereof. 

u n uM* RANK is encoded by a DNA 
10 . The method of clahn 6, wherem the soluble RANK 

selected from the group consisting of: ^ ^ fonh in SEQ ID 

NO :2, wherein the protem has an «^ indusive , of SEQ ID NO:62, and a 

* ^ ^ — — ^ - ^ bCWeen ^ " 
196 and amino acid 616, inclusive; 
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(b) a DNA encoding a protein having an amino acid sequence as set forth in SEQ 
ID NO:6, wherein the protein has an amino terminus selected from the group consisting 
of an amino acid between amino acid I and amino acid 30, inclusive, of SEQ ID NO:6, 
and a carboxy terminus selected from the group consisting an amino acid between amino 
acid 197 and amino acid 625, inclusive; 

(c) DNA molecules capable of hybridization to the DNA of (a) or (b) under 
stringent conditions, and which encode RANK polypeptides that bind RANKL; and 

(d) DNA molecules encoding fragments of proteins encoded by the DNA of (a), (b) 
or (c), wherein the fragments of RANK polypeptides bind RANKL. 

11. The method of claim 10, wherein the RANK is at least about 80% identical in 
amino acid sequence to native RANK 

12. The method of claim 11, wherein the RANK further comprises a polypeptide 
selected from the group consisting of an immunoglobulin Fc domain, an immunoglobulin 
Fc mutein, a FLAG™ tag, a peptide comprising at least about 6 His residues, a leucine 
zipper, and combinations thereof. 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(1) .pplicant: = ?J°T" Z «° n 
Galibert , Laurent 

^ ttjhIBITING OSTEOCLAST ACTIVITY 
TITLE OF INVENTION: METHOD OF INHIBITING 

NUMBER OF SEQUENCES : 6 
(lv) CORRESPONDENCE ADDRESS^ Cor p oraC ion, Law Department 
is! STREET^ 51 University Street 

(C) CITY: Seattle 

(D) STATE: WA 

(E) COUNTRY: USA 

(F) ZIP: 98101 

(v) COMPUTER ^ADAB^ Floppy disk 

il COMPUTERriBM Co m pati^ 1/MS 

-DOS rt 

\l\ foSSX? iSin^L... .1-0. v.r Sl °» 

(B) FILING DATE: l-J ^ 
lc) CLASSIFICATION: 

(viii) ATTORNEY / AGENT lf^ 10 ^ 

,2, fflFOMIMIW FOR StQ ID M" 1 ' 

B TYPE: nucleic acid 
C STRANDEDNESS: Single 
(D) TOPOLOGY: linear 

MOLECULE TYPE: cDNA 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 
^ ^"SSjSSF'iK** SAPIENS 

< Vii > SUrBONE-MARROW DERIVED DENDRITIC CELLS 
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(B) CLONE: FULL LENGTH RANK 

(ix) FEATURE : 

(A) NAME/ KEY: CDS 

(B) LOCATION: 39 . .1886 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

CCGCTGAGGC CGCGGCGCCC GCCAGCCTGT CCCGCGCC ATG GCC CCG CGC GCC 53 

Met Ala Pro Arg Ala 
1 5 

CGG CGG CGC CGC CCG CTG TTC GCG CTG CTG CTG CTC TGC GCG CTG CTC 101 
Arg Arg Arg Arg Pro Leu Phe Ala Leu Leu Leu Leu Cys Ala Leu Leu 
10 15 20 

GCC CGG CTG CAG GTG GCT TTG CAG ATC GCT CCT CCA TGT ACC AGT GAG 149 
Ala Arg Leu Gin Val Ala Leu Gin He Ala Pro Pro Cys Thr Ser Glu 

30 35 



25 



AAG CAT TAT GAG CAT CTG GGA CGG TGC TGT AAC AAA TGT GAA CCA GGA 197 
Lys His Tyr Glu His Leu Gly Arg Cys Cys Asn Lys Cys Glu Pro Gly 
40 45 50 

AAG TAC ATG TCT TCT AAA TGC ACT ACT ACC TCT GAC AGT GTA TGT CTG 245 
Lys Tyr Met Ser Ser Lys Cys Thr Thr Thr Ser Asp Ser Val Cys Leu 
55 60 6 5 

CCC TGT GGC CCG GAT GAA TAC TTG GAT AGC TGG AAT GAA GAA GAT AAA 293 
Pro Cys Gly Pro Asp Glu Tyr Leu Asp Ser Trp Asn Glu Glu Asp Lys 
70 75 . 80 85 

TX3C TTG CTG CAT AAA GTT TGT GAT ACA GGC AAG GCC CTG GTG GCC GTG 341 
Cys Leu Leu His Lys Val Cys Asp Thr Gly Lys Ala Leu Val Ala Val 
90 95 100 

GTC GCC GGC AAC AGC ACG ACC CCC CGG CGC TGC GCG TGC ACG GCT GGG 3 89 

Val Ala Gly Asn Ser Thr Thr Pro Arg Arg Cys Ala Cys Thr Ala Gly 
105 HO 115 

TAC CAC TGG AGC CAG GAC TGC GAG TGC TGC CGC CGC AAC ACC GAG TGC 43 7 

Tyr His Trp Ser Gin Asp Cys Glu Cys Cys Arg Arg Asn Thr Glu Cys 
120 125 130 

GCG CCG GGC CTG GGC GCC CAG CAC CCG TTG CAG CTC AAC AAG GAC ACA 485 
Ala Pro Gly Leu Gly Ala Gin His Pro Leu Gin Leu Asn Lys Asp Thr 
135 140 I 45 

GTG TGC AAA CCT TGC CTT GCA GGC TAC TTC TCT GAT GCC TTT TCC TCC 533 
Val Cys Lys Pro Cys Leu Ala Gly Tyr Phe Ser Asp Ala Phe Ser Ser 
150 155 160 165 

ACG GAC AAA TGC AGA CCC TGG ACC AAC TGT ACC TTC CTT GGA AAG AGA 581 
Thr Asp Lys Cys Arg Pro Trp Thr Asn Cys Thr Phe Leu Gly Lys Arg 
170 1*75 180 

GTA GAA CAT CAT GGG ACA GAG AAA TCC GAT GCG GTT TGC AGT TCT TCT 62 9 

Val Glu His His Gly Thr Glu Lys Ser Asp Ala Val Cys Ser Ser Ser 

190 I 95 



185 



CTG CCA GCT AGA AAA CCA CCA AAT GAA CCC CAT GTT TAC TTG CCC GGT 677 
Leu Pro Ala Arg Lys Pro Pro Asn Glu Pro His Val Tyr Leu Pro Gly 
200 205 210 
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™n rrc TTG GTG GCT GCC ATC 

2 S S S = = £ = = S S 3 ~ - ~ 

21 5 rT r acA GCT AAT 

s s s a a a a - * s 9 s 2 - - » 
~ - s s s a a s s T . i s a a a a a 

Leu Trp His Trp ue 2 55 

265 „^ rrr ACT CTG GAG GAG AAG 

a a s s a a a S = s s - » - - - 

280 „ rs . rrT ggT GTC TGT CAG 

CAT ATG TGC TAC CCA GAT CAA GGT GGT ^ 
S £ - SS S *e CVS Tyr Pro A,P Gin Gly 

GTA GGA ggT GGT CCC TAC GCA CAA GGC GAA GAT GCC AGG 
% S SI Si Sy Sy Oly Pro Tyr Ala Gin GXy 

Z CTC TCA TTG GTC £ - J g - S S S S S g ^ 

Met Leu Ser Leu Val Ser y 335 

anr CCC TCC CAG CCC ACA 

=» «- « S a a - s s S - « - «s « ~ 

Gin Met Pro Thr Glu asp 35Q 

34 „™ *rr AAA TCC ACA CCT CCT 

- « r a is s « " » s s 55 ~ ~ f " pr ° 

Asp Gin Leu Leu Pne u 3fi5 

360 „ r , rT tta AGC CAG TGC 

s s a a s a S « a s 25 a - ~ cys 

375 ,rr TGC AAC TGC ACT 

s s a s a a s a a a a - - - *. - 

39° „„„ 1Tr TCC TCT GAA AAC TAC 

»«r *CT GAT TGG ACT CCC ATG TCC l<~ ^ 
GAG CCC CTG TGC AGG ACT GAT ^ p ^ Ser Ser Gl ^ 

Glu Pro Leu Cys Arg Thr asp 4l5 

rrc CAC TGG GCA GCC AGC 

™ « «* 35 S3 s £ £ a a - « & s " 

Leu Gin Lys Glu Val asp 43Q 

425 4f . rCC TGC CGG AAC CCT CCT 

« » ccc £ s s a ?s 5 s S cv= ™ » « - 

Pro Ser Pro Asn Trp ax* h ^ 

440 - GGA CCC TTG 

s a a a a a a a a a a s « - - - 
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CCC CAG TGC GCC TAT GGC ATG GGC CTT CCC CCT GAA GAA GAA GCC AGC 149 3 

P-o Gin Cys Ala Tyr Gly Met Gly Leu Pro Pro Glu Glu Glu Ala Ser 
470 475 430 485 

AGG ACG GAG GCC AGA GAC CAG CCC GAG GAT GGG GCT GAT GGG AGG CTC 1541 
Arg Thr Glu Ala Arg Asp Gin Pro Glu Asp Gly Ala Asp Gly Arg Leu 
490 495 500 

CCA AGC TCA GCG AGG GCA GGT GCC GGG TCT GGA AGC TCC CCT GGT GGC 158 9 

D ro ser Ser Ala Arg Ala Gly Ala Gly Ser Gly Ser Ser Pro Gly Gly 
505 510 515 

CAG TCC CCT GCA TCT GGA AAT GTG ACT GGA AAC AGT AAC TCC ACG TTC 163 7 

Gin Ser Pro Ala Ser Gly Asn Val Thr Gly Asn Ser Asn Ser Thr Phe 
520 525 530 

ATC TCC AGC GGG CAG GTG ATG AAC TTC AAG GGC GAC ATC ATC GTG GTC 16 85 

He Ser Ser Gly Gin Val Met Asn Phe Lys Gly Asp He He Val Val 
535 540 545 

TAC GTC AGC CAG ACC TCG CAG GAG GGC GCG GCG GCG GCT GCG GAG CCC 17 33 

Tyr Val Ser Gin Thr Ser Gin Glu Gly Ala Ala Ala Ala Ala Glu Pro 
550 555 '560 565 

ATG GGC CGC CCG GTG CAG GAG GAG ACC CTG GCG CGC CGA GAC TCC TTC 17 81 

Met Gly Arg Pro Val Gin Glu Glu Thr Leu Ala Arg Arg Asp Ser Phe 
570 575 580 

GCG GGG AAC GGC CCG CGC TTC CCG GAC CCG TGC GGC GGC CCC GAG GGG 182 9 

Ala Gly Asn Gly Pro Arg Phe Pro Asp Pro Cys Gly Gly Pro Glu Gly 
585 590 595 

CTG CGG GAG CCG GAG AAG GCC TCG AGG CCG GTG CAG GAG CAA GGC GGG 1877 
Leu Arg Glu Pro Glu Lys Ala Ser Arg Pro Val Gin Glu Gin Gly Gly 
600 605 610 

GCC AAG GCT TGAGCGCCCC CCATGGCTGG GAGCCCGAAG CTCGGAGCCA 192 6 
Ala Lys Ala 
615 

GGGCTCGCGA GGGCAGCACC GCAGCCTCTG CCCCAGCCCC GGCCACCCAG GGATCGATCG 198 6 

GTACAGTCGA GGAAGACCAC C C GGC ATTCT CTGCCCACTT TGCCTTCCAG GAAATGGGCT 2 04 6 

TTTCAGGAAG TGAATTGATG AGGACTGTCC CCATGCCCAC GGATGCTCAG CAGCCCGCCG 210 6 

CACTGGGGCA GATGTCTCCC CTGCCACTCC TCAAACTCGC AGCAGTAATT TGTGGCACTA 2166 

TGACAGCTAT TTTTATGACT ATCCTGTTCT GTGGGGGGGG GGTCTATGTT TTCCCCCCAT 2 22 6 

ATTTGTATTC CTTTTCATAA CTTTTCTTGA TATCTTTCCT CCCTCTTTTT TAATGTAAAG 2 28 6 

GTTTTCTCAA AAATTCTCCT AAAGGTGAGG GTCTCTTTCT TTTCTCTTTT CCTTTTTTTT 2 346 

TTCTTTTTTT GGCAACCTGG CTCTGGCCCA GGCTAGAGTG CAGTGGTGCG ATT AT AGC C C 2 406 

GGTGCAGCCT CTAACTCCTG GGCTCAAGCA ATCCAAGTGA TCCTCCCACC TCAACCTTCG 2 4 66 

GAGTAGCTGG GATCACAGCT GCAGGCCACG CCCAGCTTCC TCCCCCCGAC TCCCCCCCCC 2526 

CAG AG AC ACG GTCCCACCAT GTTACCCAGC CTGGTCTCAA ACTCCCCAGC TAAAGCAGTC 2 586 

CTCCAGCCTC GGCCTCCCAA AGTACTGGGA TTACAGGCGT GAGCCCCCAC GCTGGCCTGC 2 646 
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.CCCTGC-CA C«n=TTTT» GACATGGCTV TCCCAGTGTG 

^ ^ — — —AG ~ 
TGTTCATTGT AAACACTTTT 

AGTTGCTAGG AACA^T «« TAAGTTTGTG 

GTGACCT1AC CCGC.AGGTG GTTAATTTAT 

tcgttcctta agcagaac™ a^a oiarm . 

AGAGGCA^ A^GTAC AGATGGAGAA AATGAACAGG 

CAGCTTGGCA «««« GTTGAAATTT 

ACATGGGGCT CCTGGAAAGA AAGGGCCCGG 

TAAAAAAAAA 

(2 ) ^FORMATION FOR, SEQ ID NO:2: 

TYPE: amino acia 
( D) TOPOLOGY: linear 

( U , MOLECULE TYPE: protein 

mrcrRIPTION: SEQ ID ^0:2: 
(xi) SHOOENCK OESCRIPT ^ ^ ^ 

Met Ala Pro ^ AX. - ^ ~g Arg Pro 

t u Ala Arg Leu Gin Val Ala Leu Gin He Ala Pro 
L eu Cys Ala Leu Leu Ala Arg ^ 

rlu His Leu Gly Arg Cys cys Asn 
*. c.r Glu Lys His Tyr Glu HIS ^ 
Pro Cys Thr Ser Gxu uy 4Q 

" m t Ser Ser Lys Cys Thr Thr Thr Ser 

Lys Cys Glu Pro Gly Lys Tyr Met Ser Se 

cvs Gly Asp Glu Tyr Leu Asp Ser Trp 
Asp ser val cys Leu Pro cys Gly 

cys Leu Leu His Lys val cys ASP Thr Gly Lys 
Asn Glu Glu asp Lys cys Leu gQ 

= pr Thr Thr Pro Arg Arg Cys 
, val Ala Gly Asn Ser Thr m 

A la Leu Val Ala Val Val *± 1Q5 

100 r. = nu. cvs cys Arg 

h xia Gly Tyr His Trp Ser Gin asp Cys Glu Cy 

Ala Cys Thr Ala Gly *y 12Q 

115 i ^ir. His Pro Leu Gin 

Thr Glu cys Ala Pro Gly Leu Gly Ala Gin 
Arg Asn Thr Glu cy* ^ 

130 ^ a r i v Tvr Phe Ser 

u i Cvs Pro Cys Leu Ala Gly Ty ^ 

. cn Lv3 asp Thr Val Cys uy* 155 
L, e u Asn Lys Q 

145 „n Pro Trp Thr Asn Cys Thr 

N asp Lys Cys Arg Pro 175 

^. A3P Ala Phe Ser Ser Thr Asp y 17Q 



2706 
2766 
2826 
2886 
2946 
3006 
3066 
3126 
3136 
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Phe Leu Gly Lys Arg Val Glu His His Gly Thr Glu Lys Ser Asp Ala 
180 185 190 

Val Cys Ser Ser Ser Leu Pro Ala Arg Lys Pro Pro Asn Glu Pro His 
195 200 205 

Val Tyr Leu Pro Gly Leu lie He Leu Leu Leu Phe Ala Ser Val Ala 
210 215 220 

Leu Val Ala Ala He He Phe Gly Val Cys Tyr Arg Lys Lys Gly Lys 
225 230 235 240 

Ala Leu Thr Ala Asn Leu Trp His Trp He Asn Glu Ala Cys Gly Arg 
245 250 255 

Leu Ser Gly Asp Lys Glu Ser Ser Gly Asp Ser Cys Val Ser Thr His 
260 265 270 

Thr Ala Asn Phe Gly Gin Gin Gly Ala Cys Glu Gly Val Leu Leu Leu 
275 280 285 

Thr Leu Glu Glu Lys Thr Phe Pro Glu Asp Met Cys Tyr Pro Asp Gin 
290 295 300 

Gly Gly Val Cys Gin Gly Thr Cys Val Gly Gly Gly Pro Tyr Ala Gin 
305 310 315 320 

Gly Glu Asp Ala Arg Met Leu Ser Leu Val Ser Lys Thr Glu He Glu 
325 330 335 

Glu Asp Ser Phe Arg Gin Met Pro Thr Glu Asp Glu Tyr Met Asp Arg 
340 345 350 

Pro Ser Gin Pro Thr Asp Gin Leu Leu Phe Leu Thr Glu Pro Gly Ser 
355 360 365 

Lys Ser Thr Pro Pro Phe Ser Glu Pro Leu Glu Val Gly Glu Asn Asp 
370 375 380 

Ser Leu Ser Gin Cys Phe Thr Gly Thr Gin Ser Thr Val Gly Ser Glu 
385 390 395 400 

Ser Cys Asn Cys Thr Glu Pro Leu Cys Arg Thr Asp Trp Thr Pro Met 
405 410 415 

Ser Ser Glu Asn Tyr Leu Gin Lys Glu Val Asp Ser Gly His Cys Pro 
420 425 430 

His Trp Ala Ala Ser Pro Ser Pro Asn Trp Ala Asp Val Cys Thr Gly 
435 440 445 

Cys Arg Asn Pro Pro Gly Glu Asp Cys Glu Pro Leu Val Gly Ser Pro 
450 455 460 

Lys Arg Gly Pro Leu Pro Gin Cys Ala Tyr Gly Met Gly Leu Pro Pro 
465 470 475 4SU 

Glu Glu Glu Ala Ser Arg Thr Glu Ala Arg Asp Gin Pro Glu Asp Gly 
485 490 495 

Ala Asp Gly Arg Leu Pro Ser Ser Ala Arg Ala Gly Ala Gly Ser Gly 
500 505 
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, la Ser Gly Asn Val Thr Gly Asn 

Ser Ser Pro Gly Gly Gin Ser Pro Ala Ser Gly ^ 
515 

« ~ s„ «. n- s ~ = l » M1 X "° PM Lys 

„ Te u. v.x v., gr - «• - ffi G1 " *" ^ » 

545 .r=,i rln Glu Glu Thr Leu Ala 

Ala Ala Ala Glu Pro Me, Gly Ara Pro Val Gin 
565 

m « ~ - - - - «g - « ~ E " SI "° c " 

Gly cly „ » - „ ft - - - «• !S " " 



595 

Gin Glu Gin Gly Gly Ala Lys Ala 
610 



(2) INFORMATION FOR SEQ ID NO 

(i , SEQUENCE CHARACTERISTICS: 
1 (A) LENGTH: 232 amino acids 

<m TYPE: amino acia 

(?) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(vi) ORIGINAL SOURCE: 

1 (A) ORGANISM: Human 

iviil IMMEDIATE SOURCE: 

(V 7b) CLONE: IgGl Fc mutein 

(xi ) SEQUENCE DESCRIPTION : SEQ ID NO:3: 

«. L » ~ - « - - - - ™ - *s "* 

Pr : ^ « a . «, - « ~ - - « - « -s - - 

_ „ Thr 1 « U. ~ «J ~ - «5 ~ 

M „ Z S., 1. -» » » - W - * » ™ - * 

„ Z - «- - »; - - « - MR " - =1 " ~ 

65 „ i t^, Thr Val Leu His Gin 

Tyr Asn Ser Thr Tyr Ara Val Val Ser Val Leu 

t ~ wai qer Asn Lys Ala 
ASP T rp Leu Asn Gly Lys Asp Tyr Lys Cys Lys Val ^ 
100 

tie Ser Lys Ala Lys Gly Gin Pro 
Le u Pro Ala Pro Met Gin Lys Thr lie Ser y ^ 
115 
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Arg Glu Pro Gin Val 
130 

Lys Asn Gin Val Ser 
145 

His He Ala Val Glu 
165 



Lys Thr Thr Pro Pro 
180 

Ser Lys Leu Thr Val 
195 

Ser Cys Ser Val Men 

210 

Ser Leu Ser Leu Ser 
225 



Tyr Thr Leu Pro Pro Ser 
135 

Leu Thr Cys Leu Val Lys 

150 155 

Trp Glu Ser Asn Gly Gin 
170 



Val Leu Asp Ser Asp Gly 
185 

Asp Lys Ser Arg Trp Gin 
200 

His Glu Ala Leu His Asn 
215 

Pro Gly Lys 
230 



Arg Asp Glu Leu Thr 
140 

Gly Phe Tyr Pro Arg 
160 

Pro Glu Asn Asn Tyr 
175 

Ser Phe Phe Leu Tyr 
190 

Gin Gly Asn Val Phe 
205 

His Tyr Thr Gin Lys 
220 



(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 187 8 base pairs 

(B) TYPE: nucleic acid 
CC) STRANDEDNESS : single 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

Civ) ANTI-SENSE: NO 

Cvi) ORIGINAL SOURCE: 

(A) ORGANISM: Murine 

Cvii) IMMEDIATE SOURCE: 

(A) LIBRARY: Murine Fetal Liver Epithelium 

(B) CLONE: muRANK 

(ix) FEATURE: 

(A) NAME / KEY : CDS 

(B) LOCATION: 1. .1875 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 4 : 

ATG GCC CCG CGC GCC CGG CGG CGC CGC CAG CTG CCC GCG CCG CTG CTG 
Met Ala Pro Arg Ala Arg Arg Arg Arg Gin Leu Pro Ala Pro Leu Leu 
15 10 15 

GCG CTC TGC GTG CTG CTC GTT CCA CTG CAG GTG ACT CTC CAG GTC ACT 96 
Ala Leu Cys Val Leu Leu Val Pro Leu Gin Val Thr Leu Gin Val Thr 
20 25 30 

CCT CCA TGC ACC CAG GAG AGG CAT TAT GAG CAT CTC GGA CGG TGT TGC 144 
Pro Pro Cys Thr Gin Glu Arg His Tyr Glu His Leu Gly Arg Cys Cys 
35 40 45 



48 
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s s ss a s s 3 s = = = 3 s s s s " 2 

S £ = SSS S 5 S S =. S S 2 S S - 

65 PTC TGT GAT GCA GGC 288 

TGG AAT GAA GAA GAT JJJ ™C TJJ CTG CAT £ ^ Cys Asp Al 01y 

Trp Asn Glu Glu Asp Lys cys i, 9Q 

^ PAC ACG GCC CCG CGT CGC 336 

« Si S S? S !5 s ss s s «. « - » « 

S S S S S S S S 3 S 2 S S S 35 S ~ 

5S«sssssssssss=- 

130 nv=r CTC CTG GGC TTC TTC 480 

CM «™ „c ». «« g «; ™ S S Si « - - 15! 

Gin Leu Asn Lys Asp Thr vax y lg5 

145 n~r> CCT TGG ACC AAC TGC 528 

S S !S £ S S * « - 1 - M w mr - w 

165 ^ rnr AC A ACG GAA TCA GAT 576 . 

s s sss ™ ss s ss ss s - - - - - 

180 rrzv CCC AAG GAG GCC 624 

?z ss s s s s ss i s s s s. s - - - 
- s I a s s s s = = = i 5 s s s " 

210 „ on*. TfcC TAC AGG AAG GGA GGG 720 

S !S s s s s s s S5 i - » - - a 

225 23 „ rTC AAT GAT GCT TGC AGT 768 

^ GCG CTG ACA GCT AAT «G «0 AAT ™G «C £ ^ ^ ger 
Lya Ala Leu Thr Ala Asn Leu Trp ^ 2b5 

^ CGT TGT GCT GGT TCC 816 

£ 2 SZ S S S S! S i S - ™ - SS - - 

260 PPT ATC TTA CTA 864 

gsssssssassss-- 

275 «r fiST GCT GGA CTC TGT 912 

s s a s s s s - s s ~> a - 01y v ' 1 

290 23 
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GGG CCT GTG TGT GCG GCA GGT GGG CCC TGG GCA GAA GTC AGA GAT TCT 9 60 
Gly Pro Val Cys Ala Ala Gly Gly Pro Trp Ala Glu Val Arg Asp Ser 
305 310 315 320 

AGG ACG TTC AC A CTG GTC AGC GAG GTT GAG ACG CAA GGA GAC CTC TCG 1008 
Arg Thr Phe Thr Leu Val Ser Glu Val Glu Thr Gin Gly Asp Leu Ser 
325 330 335 

AGG AAG ATT CCC ACA GAG GAT GAG TAC ACG GAC CGG CCC TCG CAG CCT 1056 
Arg Lys He Pro Thr Glu Asp Glu Tyr Thr Asp Arg Pro Ser Gin Pro 
340 345 350 

TCG ACT GGT TCA CTG CTC CTA ATC CAG CAG GGA AGC AAA TCT ATA CCC 1104 
Ser Thr Gly Ser Leu Leu Leu He Gin Gin Gly Ser Lys Ser He Pro 
355 360 365 

CCA TTC CAG GAG CCC CTG GAA GTG GGG GAG AAC GAC AGT TTA AGC CAG 1152 
Pro Phe Gin Glu Pro Leu Glu Val Gly Glu Asn Asp Ser Leu Ser Gin 
370 375 380 

TGT TTC ACC GGG ACT GAA AGC ACG GTG GAT TCT GAG GGC TGT GAC TTC 1200 
Cys Phe Thr Gly Thr Glu Ser Thr Val Asp Ser Glu Gly Cys Asp Phe 
385 390 395 400 

ACT GAG CCT CCG AGC AGA ACT GAC TCT ATG CCC GTG TCC CCT GAA AAG 1248 
Thr Glu Pro Pro Ser Arg Thr Asp Ser Met Pro Val Ser Pro Glu Lys 
405 410 415 

CAC CTG ACA AAA GAA ATA GAA GGT GAC AGT TGC CTC CCC TGG GTG GTC 129 6 
His Leu Thr Lys Glu He Glu Gly Asp Ser Cys Leu Pro Trp Val Val 
420 425 430 

AGC TCC AAC TCA ACA GAT GGC TAC ACA GGC AGT GGG AAC ACT CCT GGG 1344- 
Ser Ser Asn Ser Thr Asp Gly Tyr Thr Gly Ser Gly Asn Thr Pro Gly 
435 440 445 

GAG GAC CAT GAA CCC TTT CCA GGG TCC CTG AAA TGT GGA CCA TTG CCC 13 92 
Glu Asp His Glu Pro Phe Pro Gly Ser Leu Lys Cys Gly Pro Leu Pro 
450 455 460 

CAG TGT GCC TAC AGC ATG GGC TTT CCC AGT GAA GCA GCA GCC AGC ATG 1440 
Gin Cys Ala Tyr Ser Met Gly Phe Pro Ser Glu Ala Ala Ala Ser Met 
465 470 475 480 

GCA GAG GCG GGA GTA CGG CCC CAG GAC AGG GCT GAT GAG AGG GGA GCC 1488 
Ala Glu Ala Gly Val Arg Pro Gin Asp Arg Ala Asp Glu Arg Gly Ala 
485 490 495 

TCA GGG TCC GGG AGC TCC CCC AGT GAC CAG CCA CCT GCC TCT GGG AAC 1536 
Ser Gly Ser Gly Ser Ser Pro Ser Asp Gin Pro Pro Ala Ser Gly Asn 
500 505 510 

GTG ACT GGA AAC AGT AAC TCC ACG TTC ATC TCT AGC GGG CAG GTG ATG 1584 
Val Thr Gly Asn Ser Asn Ser Thr Phe He Ser Ser Gly Gin Val Met 
515 520 525 

AAC TTC AAG GGT GAC ATC ATC GTG GTG TAT GTC AGC CAG ACC TCG CAG 1632 
Asn Phe Lys Gly Asp He He Val Val Tyr Val Ser Gin Thr Ser Gin 
530 535 540 

GAG GGC CCG GGT TCC GCA GAG CCC GAG TCG GAG CCC GTG GGC CGC CCT 16 8 0 
Glu Gly Pro Gly Ser Ala Glu Pro Glu Ser Glu Pro Val Gly Arg Pro 
545 550 555 560 
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n*n Trr TTT GCG GGC ACC GCG 1728 

s ss ss ss s s s as s s s ~ - - vti - 

565 „- rrr CTG CAG GAG CAG 17*76 

S 5 SS S 5 = 5 S i S S S S- a - - 

580 «.n rcc CCG GTG CAG GAG CAG 1824 

s s s s s sag s = s " a 01 ° Gl " sl ° 

595 „ n,r rGG TCC GGA CAA TGT GCA 1872 

S S S S5 S S I " S - " 55 - sl " ws " 

610 1878 

GAA TGA 

Glu 

62S 

,2, INFORMATION FOR SEQ ID NO 

IB) TYPE: amino acid 
(D) TOPOLOGY: linear 

MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRI PTION : «, » -5: . 

Met xx. ~ « - - « - ^ °S ^ " 15 

.L.^.lL.^V.l.oL.Gln.lT.Le.GlnVal.r 

ProProcys ;: G ,o,Ar gH ^ G ---^^ acys 

35 mu r pro Thr 

_ «. «. «. » - - - 5 " ~ ™ 

50 ri u Tvr Leu Asp Thr 

en cvs Gly Pro Asp Giu iy 80 
ser Asp Ser val Cys Leu Pro Cys y ^ 

65 r»u His Lys val cys Asp Ala Gly 

tvs Cvs Leu Leu His w= 95 
T rp Asn Glu Glu asp Lys cys 9Q 

u . e Thr Ala Pro Arg Arg 
„ 1 Ma Val Asp Pro Gly Asn Hi- Thr Ala 
Lys Ala Leu Val Ala vax 1Q5 

cy , c - ss Trp - ~ u ° = ciu cys ws 

„ « - - - - ss - « ~ cl * » =1 * Hls "* " 

130 t=„ teu Gly Phe P ne 

_ Val Cys Thr Pro Cys Leu Leu Giy 
Gin Leu Asn Lys Asp Thr Val Cy l55 

I 45 r„ a Pro Trp Thr Asn Cys 

.. c-t Thr Asp Lys Cys Lys Pro lr » l75 
Ser Asp Val Phe Ser Ser Thr A P ^ 



Gin Leu Asn Lys — 

Ser 
165 
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Thr Leu Leu Gly Lys Leu Glu Ala His Gin Gly Thr Thr Glu Ser Asp 
180 185 190 

Val Val Cys Ser Ser Ser Met Thr Leu Arg Arg Pro Pro Lys Glu Ala 
195 200 205 

Gin Ala Tyr Leu Pro Ser Leu lie Val Leu Leu Leu Phe lie Ser Val 
210 215 220 

Val Val Val Ala Ala lie lie Phe Gly Val Tyr Tyr Arg Lys Gly Gly 
225 230 235 240 

Lys Ala Leu Thr Ala Asn Leu Trp Asn Trp Val Asn Asp Ala Cys Ser 
245 250 255 

Ser Leu Ser Gly Asn Lys Glu Ser Ser Gly Asp Arg Cys Ala Gly Ser 
260 265 270 

His Ser Ala Thr Ser Ser Gin Gin Glu Val Cys Glu Gly lie Leu Leu 
275 280 285 

Met Thr Arg Glu Glu Lys Met Val Pro Glu Asp Gly Ala Gly Val Cys 
290 295 300 

Gly Pro Val Cys Ala Ala Gly Gly Pro Trp Ala Glu Val Arg Asp Ser 
305 310 315 320 

Arg Thr Phe Thr Leu Val Ser Glu Val Glu Thr Gin Gly Asp Leu Ser 
325 330 335 

Arg Lys lie Pro Thr Glu Asp Glu Tyr Thr Asp Arg Pro Ser Gin Pro 
340 345 350 

Ser Thr Gly Ser Leu Leu Leu lie Gin Gin Gly Ser Lys Ser lie Pro 
355 360 365 

Pro Phe Gin Glu Pro Leu Glu Val Gly Glu Asn Asp Ser Leu Ser Gin 
370 375 380 

Cys Phe Thr Gly Thr Glu Ser Thr Val Asp Ser Glu Gly Cys Asp Phe 
385 390 395 400 

Thr Glu Pro Pro Ser Arg Thr Asp Ser Met Pro Val Ser Pro Glu Lys 
405 410 415 

His Leu Thr Lys Glu lie Glu Gly Asp Ser Cys Leu Pro Trp Val Val 
420 425 430 

Ser Ser Asn Ser Thr Asp Gly Tyr Thr Gly Ser Gly Asn Thr Pro Gly 
435 440 445 

Glu Asp His Glu Pro Phe Pro Gly Ser Leu Lys Cys Gly Pro Leu Pro 
450 455 460 

Gin Cys Ala Tyr Ser Met Gly Phe Pro Ser Glu Ala Ala Ala Ser Met 
465 470 475 480 

Ala Glu Ala Gly Val Arg Pro Gin Asp Arg Ala Asp Glu Arg Gly Ala 
485 490 495 

Ser Gly Ser Gly Ser Ser Pro Ser Asp Gin Pro Pro Ala Ser Gly Asn 
500 505 510 
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Val Tnr Gly Asn Ser Asn ser ^ 



ser Ttl r P,e He ser Ser Gly Gin Val Me, 



0 



. i; -~ 1 is - — G1 ° 

::: «. - a ~~ u - Giy - " a 

„ « - ~ - - - " IS "* ° w ~ - Glu 

r, e u His Thr Gin Gly Ser Gly Gin Cys Ala 
Gly Gly Ala Gin Thr Ser Leu Hi. 620 
610 

GlU 
625 

(2) INFORMATION FOR SEQ ID NO:6: 

a TYPE: amino acid 
(□J TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 
Met Lys Gin lie Glu Asp Lys ^ 15 



1 ri a Lvs Lys Leu He Gly Glu 

, »«„ rlu He Ala Arg He Lys uys 
Tyr His He Glu Asn Glu ix ^ 
y 20 



Arg 
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